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Device for planting plant matter onto or in a bed 

The invention relates to a device for placing plant matter such as plants or slips onto 
or in a bed, for example in open farm land or in a horticultural hothouse. 
5 It is known in the practice of cultivation of plant matter in horticultural hothouses in 

some cases to plant plant matter such as slips of flowers in a bed by hand. This happens in 
cases in which slips that are to be planted in a bed are first cultivated in containers or boxes 
in which compost has been provided, usually in a layer which is several centimetres thick. 
There are e.g. about 100 slips in a container, whereby each slip has a separate clod. During 

10 cultivation, the roots of the slips often grow as to join together. This gives rise to a mat hav- 
ing several plant or slips, thus a collection of plants or slips with a large, common or shared 
clod. When being placed, a mostly unskilled and temporary worker each time separates one 
slip from the other slips in the container, usually by using his fingers to pry or break the 
roots and clod of the slip which is to be planted from those of the slips which are to remain 

15 in the container. The slip with its clod separated in this way is then picked up by hand and 
placed at its intended position in the bed. The work done is dependent on the person doing 
it, which in some cases is disadvantageous since both the capacity of production as well as 
the quality of placing can fluctuate strongly. 

In itself there are known devices for mechanized and automated planting of seed- 

20 lings of vegetable and fruit varieties in a bed whereby the seedling comprises a clod having 
a fixed shape and size. Such a clod is obtained by shaping it in a cell of a plastic container, 
whereby a pot may eventually also be present in the cell. In this case it thus relates to seed- 
lings of which the clods are kept separated from each other. 

There are several devices known in the practice for the stated object. Often these re- 

25 late to mechanized and automated planting of seedlings of vegetable and fruit varieties in a 
bed whereby the seedling comprises a clod having a fixed shape and size. Such a clod is ob- 
tained by shaping it in a cell of a plastic container, whereby a pot may eventually also be 
present in the cell. In this case it thus relates to seedlings of which the clods are kept sepa- 
rated from each other. The seedlings including their plastic pots are taken to the planting 

30 position in the bed. When planting in a horticultural hothouse, there may be several beds 
which are mutually separated by means of walkways and/ or heating pipes. 

One known planting machine comprises a horizontal support on which the plastic 
pots with the seedlings rest, vertical fall-breaking screens which are placed under the con- 
tainers, and means for taking the seedlings out of the container. Each seedling falls due to 
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the gravitational force, and it falls aided by the related fall-breaking screen on its intended 
position in the furrow which has been prepared in the ground for this purpose. 

Another known device comprises a system for gripping the seedling whereby the 
gripping system consists of an arm which pivots between a horizontal state in which the 
5 seedling is picked up by grippers and a vertical state in which the seedling is placed on the 
ground and is released by the grippers. 

With yet another known device seedlings are separated row-by-row from the rest of 
the container. Subsequently, in the separated row they are separated from each other by 
placing grippers with flexible blades around the stalks of the seedlings. The number of 

10 grippers corresponds to the number of seedlings in a single row of the container. The clod 
of each seedling is pushed out of the pot from below by a plunger and the grippers are 
moved upwardly. Two mutually co-operating halves of a bowl are placed around the clod 
in order to transport the clod to the position at which the seedling is to be placed on the 
ground with the aid of the device. By moving the halves of the transport bowl away from 

15 each other above the position concerned the seedling falls onto the ground. 

The known devices have the disadvantage that they can be used optimally only 
when the type and the quality of the seedlings which are to be planted are invariable, espe- 
cially when seedlings have separate and well-defined clods. Another disadvantage thereof 
is that only a fixed number of plants or slips can be planted simultaneously and in an unin- 

20 terrupted row. 

It is an object of the invention to provide a device according to the type described in 
the pre-amble by use of which as little as possible manual labour is required. 

It is another object of the invention to provide an improved device by use of which a 
high production in terms of plant matter placed can be achieved. 
25 It is yet another object of the invention to provide a device by use of which a high 

quality of placement onto or in the bed can be achieved. 

It is an object of the invention to provide a device of the above-described type by use 
of which the placement of all plantings, regardless of the variety, is improved. 

It is another object of the invention to provide a device by use of which different va- 
30 rieties of plant matter having clods of varying condition and differing sizes can be planted. 



According to a first aspect of the invention, one or more of these objects are achieved 
with a device for placing plant matter such as plants or slips onto or in a bed, for example in 
open farm land or in a horticultural hothouse, whereby the device is provided with means 
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for determining a pattern in the bed and whereby the device is provided with a planting 
unit for placing the plant matter at the positions which determine the pattern onto or in the 
bed. 

The advantage hereof is that in itself plant matter can be placed in a pattern in a bed. 
This is especially advantageous economically because for various types of plant matter the 
available area of a bed can be utilised as much and as usefully as possible. Another advan- 
tage is that with the device according to the invention plant matter can be placed along an 
axis of the bed or in the bed in a single rim. 

Preferably, the device is provided with means for determining an adjustable pattern 
in the bed. Inter alia, the type of plant matter which is to be planted, the shape and size of 
the bed and the location of the bed (in open farm land or in a horticultural hothouse, for ex- 
ample) give that being able to choose between planting patterns is desirable. The advantage 
of adjustability of the planting pattern is that with the device one can plant in different pat- 
terns, if need be within a single bed too, which affords extra operational flexibility. A better 
use of the ground is possible, especially when planting along an edge of the bed. 

In some cases, for example when planting in open farm land where not every square 
inch of surface needs to be utilised, one can plant in one or more patterns without further 
ado. In other cases, it may desirable to take bearings of reference means which have been 
brought to, on or in the bed which is to be planted in relation to determining the position of 
the device with respect to the bed, in order to correct the position of the device if required. 
Therefore, the pattern-determining means of the device preferably comprise a sensor mem- 
ber which is suitable for detecting a pattern-reference means which has been provided onto 
or in the bed. Determining a position with such a possibility of correcting the determination 
and controlling the device on the basis of the correction improves the accuracy of the 
placement of plant matter in the bed. 

According to a further preference, the sensor member is suitable for detecting a pat- 
tern-reference means which are one-dimensional, such as a wire, or two-dimensional such 
as a gauze. The more reference points there are: one, two or even three, the higher the 
achievable accuracy with which a pattern position can be determined and which can be 
planted. Another advantage relating to the nature and shape of the pattern-reference means 
is that the pattern-reference means are already present. In some cases, when planting a bed 
in a hothouse, a wire or a gauze is laid on the bed. During the growth of the planted matter, 
the part thereof which protrudes above the ground, such as the stalk, leaves and/ or the 
fruit, needs to be supported. To this end, the wire or gauze is raised with the aid of a num- 
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ber of other wires or a lifting frame. This advantage thus relates to the use of material which 
is already lying on the bed as a reference means for the planting pattern. 

If there are pattern-reference means lying on the bed, then it is preferable to make 
use of an optical sensor. If the pattern-reference means is not always visible depending on 
5 the condition of the bed and the type of ground, then it is preferable that the pattern refer- 
ence means is of metal, for example in the form of a wire or gauze, and that the sensor 
member comprises a metal detector. 

In case the sensor member comprises a metal detector or another robust sensor, the 
metal detector or other robust sensor is preferably mounted on a tow implement. This offers 
10 the advantage that the pattern reference means is literally probed, or is probed at least from 
as close as possible, which reduces the probability of detection errors. When using a tow 
implement, clods lying at positions which are to be planted can also be pushed aside. 

According to a second aspect of the invention, the planting unit is provided with 
convenience members for taking the plant matter which is to be planted to its intended po- 
15 sition on or in the bed. This offers a possibility for coupling the determining of a planting 
pattern to the actual placing of plant matter at intended planting positions in the bed. It of- 
fers the possibility of measuring and controlling the speed and accuracy of pattern planting. 

In a further embodiment of the second aspect, the convenience members of the 
planting unit preferably are separately operable. This offers the advantage that variations in 
20 placements can be provided for, that an available position in the bed can optionally be 

planted or not be planted, such as when placing different types of plant matter in a single 
bed. 

Further preferably, the convenience members comprise grippers which when taking 
plant matter engage the clod of the plant matter which is to be conveyed from above. This 
25 offers the advantage that the convenience members can be built compactly in regard of their 
width. 

According to a further embodiment, the device is provided with a controlling unit 
for processing a detection signal of the sensor member into a controlling signal for the 
planting unit for placing plant matter at its intended position onto or in the bed. This offers 
30 advantages in terms of user-friendly adjustability of the pattern, both prior to planting as 
well as during planting. Other additional advantages are, inter alia, related to the uniform- 
ity of placement of plant matter and to control over the accuracy of placement, especially in 
comparison to the placing of plant matter onto or in a bed by hand, as happens in some 
cases in the area of horticulture. 
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According to a third aspect of the invention, the device is provided with a cutting 
unit for separating amongst the plant matter into plants or slips having separate clods. This 
affords the advantage that each plant or slip which is to be planted is provided with a sepa- 
rate and well-defined clod. Another advantage is that use can also be made of a collection of 
5 plants or slips which when being cultured already have a common or shared clod. This en- 
tails that plant matter which is to be placed onto or in a bed no longer has to be supplied as 
mutually separate items. There is thus also less space required during the culturing thereof. 
This further means that less packaging material needs to be processed in comparison with a 
situation in which plants or slips are provided beforehand with separate clods in separate 
10 pots. 

According to a further embodiment, the cutting unit is provided with first cutting 
means for cutting the plant matter which is to be placed, in a first direction and with second 
cutting means for cutting in a second direction which intersects the first direction, into 
plants or slips having separate clods. This offers the advantage that with two simple cutting 

15 movements a plant or slip having a well-defined clod can be cut loose from a corner or an 
edge of plant matter adjoining the cutting unit. 

According to a further embodiment, the first cutting means for cutting the plant mat- 
ter in the first direction comprise a number of blades which are mounted spaced apart on an 
axis. This offers the advantage that a number of plants or slips can be cut simultaneously in 

20 the first direction in a single cutting movement. Another advantage is that during in use 
when cutting in the second direction the first blades keep the plant matter which has been 
cut in the first direction in place, by which the plants or slips are given same definitions not 
only in the first cutting direction but also in the second cutting direction. 

Further preferably, the mutual spacing between the first blades have a step-less or 

25 continuous adjustability. As it is clods can dry out to various degrees before their being 

processed. Also, plant matter may have been cultivated in different types of compost, thus 
with different compositions. It is thus advantageous to be able to adapt the size of the sepa- 
rate clods as inferred by the condition of the clod of the plant matter which is to be cut 

Further preferably, the first cutting means are mounted on a spindle axis. A spindle 

30 axis comprises various sections with threading of differing pitch. The pitch varies in the di- 
rection from the middle toward the ends from being small to being large. This allows for the 
adjustment of the mutual spacing between the first cutting means which is dependent on 
the position thereof along the axis, to be done faster in comparison with adjustment of the 
mutual spacing between blades which are mounted on an ordinary axis. 
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In a further embodiment, one of the first cutting means, preferably the blade in the 
middle or a blade mounted about half-way along the length of the axis on which the first 
cutting means have been mounted, has a fixed position on this axis. This offers the advan- 
tage of a reference point aiding the adjustment of the mutual spacing between the blades on 
5 the axis on which the first cutting means have been provided. By choosing the reference 

point to be half-way along the length of the axis, the mutual spacing between the blades are 
easily adjusted symmetrically with respect to the middle of the length of the axis. Such a 
symmetrical adjustment as meant is advantageous in cases whereby a clod which has dried 
out more at its edges than at its centre is to be processed. A dry clod can crumble easily; by 

10 cutting plants or slips which have smaller separate clods —as seen in the second cutting di- 
rection which intersects the first cutting direction— when cutting at the ends of the common 
or shared clod than when cutting in the middle, any potential loss through (too) dry and 
therefore easily crumbling plant matter is reduced. 

According to a further embodiment, the device is provided with a conveyor belt for 

15 conveying the plant matter which is to be cut to the cutting unit. This offers the advantage 
that no manual labour is required to bring the plant matter to the cutting unit and that me- 
chanical conveying of the plant matter to the cutting unit can always take place in the same 
way. 

Further preferably, the first cutting means are mounted such that during use of the 
20 device these cut through the plant matter in a first direction which is substantially parallel 
to the longitudinal axis of the conveyor belt. This offers the advantage that the cutting unit 
and the plant matter which is to be cut can be positioned easily in regard of each other in 
order to have all first cutting means cut across the same length through the plant matter. 
This allows for the use of blades having same shapes and sizes for this purpose. 
25 Further preferably, the second cutting means comprise a blade which when used 

cuts the plant matter, which has been cut in the first direction, loose across the whole of its 
width into plants or slips having separate clods. This offers the advantage that by means of 
a simple construction of the cutting means and two cutting movements to be performed 
therewith in two intersecting cutting directions, a strip of plant matter can be cut into a 
30 number of plants or slips having same and well-defined separate clods. 

In a further embodiment, the device is provided with centre-ing means for centre-ing the 
plant matter which is to be cut with respect to the blade in the middle or a blade which is 
about half-way along the length of the axis on which the first cutting means have been 
mounted. This offers the advantage that the plant matter which is to be supplied can be cut 
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symmetrically with respect to the centre-line in the longitudinal direction of the plant mat- 
ter, which provides for a consistent cutting result. 

According to a further embodiment, the device is provided with a buffering unit be- 
tween the cutting unit and the planting unit for temporarily accumulating the plants or slips 
5 having separate clods which come from the cutting unit. This way, the convenience mem- 
bers of the planting unit do not have any lack of plants or slips, which favours continuous 
operation of the device. 

Preferably, the device is provided with a controlling unit for processing a signal 
from the cutting unit into a controlling signal for the planting unit for placing plants or slips 
10 having separate clods at their intended positions onto or in the bed. This offers more possi- 
bilities for tuning, in regard of measurement and control, of the stream of plants or slips 
with separate clods coming from the cutting unit with respect to the stream of plants or 
slips going through the buffering unit which are to be placed by the planting unit onto or in 
the bed. 

15 Preferably, the device is provided with a controlling unit for processing a detection 

signal from the sensor member into a controlling signal for the planting unit for moving, on 
the basis of this controlling signal, the plants or slips having separate clods which come 
from the cutting unit to the buffering unit and placing the plants or slips having separate 
clods which have been cut loose from there at their intended positions on or in the bed. This 

20 offers possibilities for tuning, in regard of measurement and control, of the stream of plants 
or slips with separate clods coming from the cutting unit with respect to the stream of 
plants or slips to be formed through the buffering unit which are to be placed by the plant- 
ing unit onto or in the bed. 

A device according to the invention is preferably provided with a driveable frame 

25 having a level-controlling system. This offers the advantage that in use the device can be 
kept at a constant distance from and substantially parallel to the surface of the bed, which 
makes the placing of a plant or slip perpendicularly onto or in the bed easy. 

The invention will now be further described and further embodiments will be eluci- 
dated with reference to an example of an embodiment and its corresponding drawings. In 

30 the drawings 

Figure 1 depicts a perspective plan view of a device which is provided with pattern- 
determining means, a planting unit, a cutting unit and a buff ering unit according to the in- 
vention; 

Figure 2 depicts a perspective side view of the device according to Figure 1; 
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Figure 3 depicts a side view and a front view of a tow implement and a sensor 
holder of the pattern-determining means according to the invention; 

Figures 4 and 5 depict a number of examples of convenience members of a planting 
unit according to the invention; 

Figure 6 depicts an enlarged view of the cutting unit of the device according to Fig- 
ure 1; and 

Figure 7 depicts a side view of the cutting unit according to Figure 6. 

The figures are schematic and are not drawn to scale. In the figures, corresponding 
numerals refer to corresponding parts of the embodiments of the device shown. 

Figure 1 depicts as seen from above a device 1 which is provided with two cutting 
units 2, two distribution belts 3, two buffering units 4, two planting units 5 and pattern- 
determining means 6 according to the invention. There is a bed 7, in this example a bed in a 
horticultural hothouse. There lies a gauze 8 on the bed surface. The gauze 8 is connected to a 
lifting frame 9 of which a sleeper beam 10 can be seen. There are heating pipes 11 in a right- 
angled orientation with respect to the sleeper beams 10 of the lifting frame 9. The heating 
pipes 11 serve as conveyance pipes for the device 1 and a transportation cart 12 with which 
plant matter which is to be cut (not shown) is supplied. The device 1 comprises a driveable 
frame 13 on which an operator 14 can take a place. The device 1 further comprises a con- 
veyor belt 15 which on either of its sides adjoins a supply belt 16. In this example, the device 
is in a duplicated configuration, and is thus provided with two cutting units, two distribu- 
tion belts, two buffering units, two planting units, etc. In order to be able to oversee the de- 
scription, only one half of the device (the one at the right-hand side of the figure) will be 
described in the following. 

The supply belt 16 is provided at either side with respect to its longitudinal direction 
with centre-ing means, in this case an arrangement of rods 17, which serves for centre-ing 
the plant matter on the supply belt. The supply belt 16 is used for taking plant matter which 
is to be cut to the cutting unit 2. Further description of the cutting unit will follow later with 
reference to Figures 6 and 7. The device 1 is provided with sliding means (not shown) for 
sliding the plants or slips having separate clods which have been cut loose during operation 
onto a distribution belt 3. The distribution belt 3 comprises an endless belt 18 which is pro- 
vided with a number of rows 19 which in turn are provided laterally with respect to the di- 
rection of movement (indicated by arrows) of the distribution belt. The rows 19 are 
mutually separated by upright edges 20. 
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The distribution belt 3 is connected at its side which faces away from the cutting unit 
2 to a lifting installation 21 (which is to be described later with reference to Figure 2). The 
lifting installation 21 in turn is connected to a buffering unit 4, which just as with the distri- 
bution belt 3 is provided with a number of rows 23 which are mutually separated by up- 
5 right edges 24. It can be seen in the figure that the rows 23 of the buffering unit have been 
provided with different numbers of plants or slips having separate clods 25, in anticipation 
of the placing thereof on the bed 7 by means of the planting units 5. Planted positions 26 or 
implanted positions 27 according to the planting pattern , as the case may be, are to be seen 
at the top of this figure. 

10 Figure 2 depicts the device according to Figure 1 as seen from the right. This figure 

shows the undercarriage 28 of the driveable frame 13 which is provided with wheels 29 that 
track on the conveyance pipes 11. There is a tow implement 30 mounted to the undercar- 
riage 28. The tow implement is provided with a sensor 31 which is mounted in a suspended 
holder 32 that is connected to an end of a bent arm 33. The arm 33 is connected at its other 

15 end, in a way in which it can pivot vertically, to an axis 34, which axis is connected to the 
underside of the undercarriage 28 of the device. There is a display screen 35 of a computer 
(not shown) belonging to the pattern-determining means, which is provided in a house 36 
on the driveable frame 13. Figure 2 further shows in some detail means for moving plants or 
slips having separate clods from the distribution belt 3 to the buffering unit 4. These moving 

20 means comprise a lifting installation 21. The lifting installation 21 serves the purpose of 
bringing plants or slips, which at this stage of the operations have been cut loose and 
meanwhile have been sorted, by means of the distribution belt 3 lower and closer to the bed 
by moving them to the buffering unit 4. It is from the buffering unit 4 that a planting unit 5 
picks up the plants or slips having separate clods and places them onto or in the bed. The 

25 planting unit 5 is shown in two states: a state 37 above the plants or slips which are to be 
placed when these are being gripped, and a state 38 above the bed when the plants or slips 
25 are actually being placed onto or in the bed. 

Figure 3 depicts a side view and a front view of a tow implement, and a sensor 
holder of the pattern-determining means according to the invention. The tow implement 30 

30 comprises a metal detector 39 in a suspended holder 32. The tow implement 30 is connected, 
in a way in which it can pivot vertically, to an axis 40 which has been provided on an end of 
a bent arm 33, which arm 33 is connected at its other end 41 through an axis 34 and a 
mounting plate 42 to the undercarriage 28 of the device 1. There is also a detection beam 43 
connected to the axis 34, in a way in which the former can pivot vertically. The detection 
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beam 43 comprises a sensor which serves the purpose of physically probing any obstacle 
which may lie against the conveyance pipe, such as a connection of the conveyance pipe 
with an underlying lifting frame. 

Figures 4 and 5 depict some examples of convenience members of a planting unit ac- 
5 cording to the invention. The convenience members shown are grippers 44 which, at their 
undersides, are provided with clamping means 45 that grip onto a clod (shown schemati- 
cally) which is to be moved (Figs. 4A and 4B), or grippers having rubber ribs 46 for gripping 
onto the stalk of a plant or slip and having a metal profiled shape 47 for gripping onto the 
clod (Figs. 4C and 4D). The grippers can also grip onto the stalk of a plant or slip by means 

10 of its rubber ribs and sponge material 48 and grip onto the clod by means of its metal pro- 
filed shape (Figs. 4E and 4F). According to Figs. 4G and 4H the grippers having rubber ribs 
can grip onto both the stalk of a plant or slip as well onto the clod thereof. According to ex- 
amples 41 and 4J, the grippers grip onto the stalk of a plant or slip by means of rubber ribs 
and onto the clod by means of clamping comer pieces 45, 49. Convenience members 44 ac- 

15 cording to the embodiments 4A, 4B and 41, 4J are preferable because the clamping corner 
pieces 45, 49 with which they have been provided grip onto the clod of a plant or slip from 
above. In particular, these clamping corner pieces grip onto a clod at its top edge from two 
opposite sides, whereby the clamping corner pieces press on the clod both from above as 
well as from aside. This is advantageous in light of keeping the clod intact. 

20 Figure 5 A shows a side view and Figures 5B, 5C and 5D show front views of some 

stills of the movement carried out by a gripper 44 which, in the example shown, has the 
shape of a kind of jack 50 that is provided with profiled contact pieces 51 with which a clod 
52 can be gripped. There is shown a displacement means such as a hydraulic or pneumatic 
cylinder 53, on which a connecting block 54 has been mounted at its underside. There are 

25 two gripping arms 55, which can be moved towards each other, that are pivotably mounted 
onto the underside of the connecting block 54. The gripping arms 55 are each provided at 
their undersides with a clamping plate 56, such that a clod 52 can be gripped at its top edge 
from two opposite sides whereby the contact surfaces 51 that have been provided on the in- 
side of the clamping plates press on the top edge of the clod at an angle. In a first step for 

30 gripping a clod 52 (see 5 A and 5B), the cylinder 53 is brought into position above a plant or 
slip which is to be gripped whereby the gripping arms 55 are spread and they enclose the 
stalk 57 of the plant or slip from two sides without the leaves of the plant or slip being 
touched. Subsequently (see 5B, arrows), the gripping arms are moved towards each other in 
order to grip the clod 52 as has just been described above. The gripping arms thereby also 
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come into contact with the leaves of the plant or slip. Next, the cylinder 53 including its at- 
tachments is moved to above the planting position in the bed. The cylinder 53 is then 
moved lower (see 5C, arrow) till the clod has been placed onto or in the bed whereby the 
gripping arms 55 still press on the clod 52. In a final step, first the gripping arms are moved 
5 apart (see 5D) in order to let loose of the plant or slip and subsequently the cylinder 53 is 
moved upward and further away. 

Figure 6 depicts a plan view of a device comprising a supply belt, centre-ing means 
and a cutting unit according to the invention. There is only one cutting unit 2 shown in this 
figure, corresponding to the one shown at the right-hand side of Figure 1. The supply belt 

10 16 is endless and it can convey both in a forward as well as in a rearward direction. The 

supply belt 16 is used for conveying plant matter which is to be cut (not shown) from left to 
right with respect to the figure (therefore, actually from the middle in the longitudinal di- 
rection of the device 1, where a conveyor belt (not shown here) has been provided, whereby 
the conveyor belt delivers the plant matter at the supply belt), to the cutting unit 2, at the 

15 right-hand side of the figure. The cutting unit comprises a number of blades 59 which are 
provided for cutting in a first direction, whereby the first direction coincides with the longi- 
tudinal direction of the supply belt. There is an uneven number of blades provided on an 
axis 60. The blade in the middle 61 has a fixed position on the axis 60. The supply belt is 
provided on either side with respect to its longitudinal direction with an arrangement of 

20 rods 17 which serves for centre-ing the plant matter on the supply belt. The arrangement of 
rods 17 centres the plant matter with respect to the middle of the width of the supply belt, 
so that during operation the blade in the middle 61 can cut lengthwise through the middle 
of the width of the plant matter. The working of the arrangement of rods 17 will be clear 
with reference to the double-headed arrows which indicate in which directions the rods and 

25 the arms onto which the rods are mounted can move. The cutting unit further comprises 
second cutting means, in this example formed by a single blade 62 which cuts in a second 
direction, as seen in the figure perpendicularly from top to bottom, whereby this second di- 
rection intersects the first direction (from right to left in the figure). There is also a partly 
cut-out section of a distribution belt 3 shown, onto which the plants or slips with separate 

30 clods that have been cut loose are slided (through the use of sliding means, not shown) in 
order to be distributed and to be taken to a buffering unit (not shown). The distribution belt 
comprises a number of rows 19 which are orientated laterally with respect to an endless 
belt, whereby the rows are separated from each other by upright edges 20. The direction of 
movement of this distribution belt is from the right to the left in the figure. 
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Figure 7 shows a side view of the cutting unit according to Figure 6. The supply belt 
16 is shown near its end at which it adjoins the cutting unit 2. There is plant matter 63 hav- 
ing a common or shared clod 64 which is to be cut lying on top of the supply belt. The first 
cutting means, the blades 59, for cutting the plant matter in the first direction are shown in a 
5 state 65 whereby they stand free of the plant matter. The blades 59 are mounted on a spindle 
axis 66. The spindle axis 66 comprises various sections with threading of differing pitch. The 
pitch varies in the direction from the middle toward the ends from being small to being 
large. The blade in the middle on this axis has a fixed position; that is why the plant matter 
has to be centred on the supply belt. Incidentally, it is possible to mount the blades on an 

10 ordinary axis, such that the position of each blade can be set separately, step-lessly and by 
hand. The numeral 67 refers to a block around which the cutting unit can pivot vertically. 
The numeral 68 refers to a hinge axis for moving the block 67 and the part of the cutting 
unit in which the cutting means 59 have been provided. The second cutting means, formed 
in this case by the single blade 62, are depicted in a state in which the single blade 62 is posi- 

15 tioned between a row of plants 69 which have already been cut in the first direction and the 
rest of the plant matter 70. 

The following is a further description of use of the pattern-determining means, in 
particular the sensor member and the tow implement which form part of it. According to 
the invention, the pattern-determining means comprise at least one sensor member and 

20 preferably multiple sensor members for each bed which is to be planted. The sensor mem- 
bers are, as the case may be, mounted on a tow implement, depending on the type of sensor 
used (for physical probing, or for optical or radar detection, for example). Incidentally, the 
tow implement can have a special shape, such that when it is dragged or pulled over and 
along the gauze lying on the bed, any clods or other obstacles present and blocking the path 

25 are pushed aside. If an obstacle (for example a sleeper beam of the lifting frame) blocks the 
path of a device on a conveyor pipe, then the obstacle is detected by the detection beam 
which sends a signal that is processed into a controlling signal in order to have the tow im- 
plement raised at a suitable moment just prior to the obstacle and to have it set down just 
behind the obstacle in order to prevent damage to the tow implement and/ or to the sensor 

30 members. The sensor, too, can be provided in a suspended holder. 

When two sensors detect the gauze, then the optimum position which is to be 
planted is determined on the basis of the detection signals concerned. The planting unit is 
provided with a related instruction on the basis of this determination. 
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In further detail, detection of the gauze material comprises the steps of: (a) driving 
the device over or along the bed which is to be planted, (b) detecting the gauze material by- 
means of a sensor and sending the related signals to the computer; and (c) processing the 
signals by the computer into a signal to be sent to the planting unit for planting the clod- 
5 bearing slip at the determined position of the pattern. 

When a device is further provided with a detection beam which is connected to a 
tow implement, then when being driven according to step (a) the tow implement is dragged 
over the bed. Following that, an obstacle which may be lying against the conveyance pipe, 
such as the lifting frame, is detected with the aid of the related sensor of the detection beam 

10 and a signal is forwarded to the computer; and after step (b) the signal is processed by the 
computer into a controlling signal for the tow implement; and the tow implement is steered 
such that it is raised over the obstacle and set down behind the same. 

A method of use of the planting unit according to the invention will now be de- 
scribed in some detail. The convenience members of the planting unit comprise grippers 

15 which preferably are each separately controllable. The force with which a plant or slip is 
pressed into the bed comprises the steps of: (a) bringing one or more grippers of the plant- 
ing unit above the plants or slips having separate clods which are to be gripped and which 
stand ready in the buffering unit; (b) gripping the plant or slip from above such that the 
grippers grip onto the clod of the plant or slip; (c) moving the grippers to above the planting 

20 position; moving the grippers downward such that the plant or slip having a clod is set 

down at the determined position onto or in the ground; (e) letting loose of the slip having a 
clod which was gripped and drawing back the grippers to a rest position or to a following 
position at the buffering unit. Optionally, after step (d) the plant or slip having a clod which 
has been set down onto or in the ground can be pressed down. The convenience members of 

25 the planting unit comprise grippers which preferably are each separately controllable. The 
force with which a plant or slip is pressed into the bed is preferably also separately control- 
lable. 

Use of the cutting unit according to the invention will now be described. A method 
of use of the cutting unit comprises the steps of: placing plant matter having a common or 
30 shared clod on the conveyor belt, moving the plant matter from the conveyor belt to a sup- 
ply belt, centre-ing the plant matter on the supply belt with the aid of the arrangement of 
rods, feeding the centred plant matter to the cutting unit, positioning the plant matter 
against a rear stop of the cutting unit, cutting the plant matter in a first direction (which in 
this example coincides with the longitudinal direction of the supply belt), drawing back the 
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rear stop, cutting loose the plant matter which has been cut in the first direction with the aid 
of the second cutting means so that the partly cut separate clods which are to be are now 
also cut completely loose from the rest of the plant matter, which rest still has to be cut in 
the first direction, moving back the supply belt a little, drawing back the first cutting means 
5 which cut in the first direction, sliding the plants or slips having separate clods onto the dis- 
tribution belt, drawing back the second cutting means, and again bringing the rear stop of 
the cutting unit to its starting position. It will be clear that with all these steps plants or slips 
with individual and well-defined clods are obtainable and that some steps can be per- 
formed differently, such the drawing back of the second cutting means together with the 
10 sliding of the plant or slips having individual clods which have been cut loose onto the dis- 
tribution belt. 

The driveable frame and the level-controlling system of the device are now further 
described. The driveable frame is provided with wheels of which a number are driven 
wheels. Incidentally, alternatives to wheels are imaginable, such as caterpillar tracks, etc. 

15 The wheels are of plastic and are provided with a cord at their circumferences in order to 

prevent slippage on the conveyance pipes. The wheels are slightly dislocated with respect to 
each other in order to allow the device to move gradually over connecting braces of the 
conveyance pipes on the sleeper beams of the lifting frame. The transmission of the wheels 
should be substantially without slack because there is a pulse counter connected to it that 

20 has to send the exact distance which has been covered on to the computer. Other position- 
ing systems can also be used instead of a pulse counter. The driveable frame has, in princi- 
ple, two driving speeds, a travelling speed and a planting speed, which speeds are 
adjustable without steps. The wheels are provided in wheels carriages which are made of 
jacking arms, because during planting a vertical movement has always to be made perpen- 

25 dicular with respect to the driveable frame in order to be able to place (a plant or slip) up- 
right at the pattern position. 

Sometimes it is the case that the bed is not horizontal across the whole of its length 
(which may be several tens or metres to several hundreds of metres long). If it relates to a 
bed in a horticultural hothouse, it may happen that the conveyance pipes are mounted 

30 above the lifting frames. In some cases the device makes too large vertical deflections when 
following an undulating track. Depending on the system of lifting frame used, this can 
make a constant and uninterrupted operation difficult. To this end, the driveable frame is 
provided with a level-controlling system in a further embodiment. The level-controlling 
system used in the present example of the device comprises a number of sensors, preferably 
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four, which are placed at the corners of the driveable frame. These sensors measure the dis- 
tance between the driveable frame and the bed and pass the measurements on to the com- 
puter. A hydro-pneumatic bellows system, in the present case comprising eight bellows, 
keeps the driveable frame at substantially a constant distance with respect to the bed sur- 
5 face. There are four water/ air-separators provided at the corners of the driveable frame, 

since the bellows are partly filled with water in order to obtain a great stability of the drive- 
able frame. With this system, the driveable frame is kept at an almost constant distance with 
respect to the bed surface, with a deviation of up to approx. 10 mm. 

The following is a description of a method of use of the device comprising the pat- 

10 tern-determining means, the planting unit, the buffering unit and the cutting unit. This de- 
vice comprises a module; when several devices can be provided on a single driveable frame, 
just as many beds can be planted at the same time. An operator makes use of the operating 
panel and the screen of the device to make a choice between a number of planting patterns 
which have been stored in the memory of the device's computer. Next, the operator takes 

15 one or more containers containing plant matter having a common or shared clod from the 
conveyor carriage behind him and places it on the conveyor belt of the device (which at the 
working height for the operator). With the aid of a feature of the device which will not be 
described here, the common or shared clod is taken out of the container in a fully automated 
manner and shoved onto a supply belt. Which supply belt is used depends on the availabil- 

20 ity thereof, which is determined on the basis of the chosen operating conditions. There is an 
automatic centre-ing device mounted on the supply belt from which the clod is taken to the 
cutting unit. The cutting unit ensures that the plant matter is cut both in the longitudinal 
direction as well as in the lateral direction into plants or slips having separate clods. Subse- 
quently, the plants or slips are shoved on to a distribution belt. At this stage, the distribu- 

25 tion belt rotates row-by-row in front of the cutting unit. After the rows of the upper side of 
the distribution belt have been filled from out of the cutting unit in accordance with the 
stock required by the buffering unit, the plants or slips are taken to the lifting installation. 
Using the lift, the plants or slips are lowered, to bridge the height between the working 
height of the operator and the height of the undercarriage of the driveable frame which the 

30 planting height. When the plants or slips have been lowered, they are shoved on to a buffer- 
ing belt. Thus, there are plants or slips on the buffering belt which already to be taken along 
by the grippers of the planting unit in accordance with the chosen planting pattern so that 
they can be set onto or in the bed. The workings of the various units of the device can be 
mutually attuned such that up to approx. 10,000 plants or slips per hour can be planted. 
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Using one or more of the above-described aspects of the device according to the in- 
vention, thus one or more beds can be simultaneously planted with plants or slips having 
separate clods in a pre-determined pattern. The bed may lie in a horticultural hothouse or in 
open farm land. Only a single unskilled operator is required for operating the device. The 
planting pattern may vary from a single to multiple rows, within a row and optionally with 
interruptions, usually parallel to or at a right angle to the direction of movement of the de- 
vice. The plants or slips are planted in the middle of the effective space of the position 
which is to be planted according to the chosen pattern. When planting in open farm land no 
pattern-reference means or conveyance pipes are required. One can simply plant in a com- 
puter-controlled operation in a chosen pattern without having to take account of the sizes or 
edges of the bed which is to be planted. The main advantage of using the device according 
to the invention is that a bed or field can be planted in any desired pattern in a single run. 
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CLAIMS 



PCT/NL02/00401 



1. Device for placing plant matter such as plants or slips onto or in a bed, for example 
in open farm land or in a horticultural hothouse, whereby the device is provided 

5 with means for determining a pattern in the bed and whereby the device is provided 

with a planting unit for placing the plant matter at the positions which determine 
the pattern onto or in the bed. 

2. Device according to claim 1, whereby the device is provided with means for deter- 
10 mining an adjustable pattern in the bed. 

3. Device according to claim 1 or 2, whereby the pattern-determining means comprise 

a sensor member which is suitable for detecting a pattern-reference means which has 
been provided onto or in the bed. 

15 

4. Device according to claim 3, whereby the sensor member is suitable for detecting a 
wire or a gauze. 

5. Device according to claim 3 or 4, whereby the sensor member is an optical sensor. 

6. Device according to claim 3 or 4, whereby the sensor member is a metal detector. 

7. Device according to any of claims 3, 4 or 6, whereby the sensor member is mounted 
on a tow implement. 

8. Device according to any of the preceding claims, whereby the planting unit is pro- 
vided with convenience members for taking the plant matter which is to be planted 
to its intended position on or in the bed. 

30 9. Device according to claim 8, whereby the convenience members of the planting unit 

preferably are separately operable. 



20 



25 



10. Device according to claim 8 or 9, whereby the device is suitable for placing plant 
matter having a clod and the convenience members comprise grippers which when 
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taking plant matter engage the clod of the plant matter which is to be conveyed from 
above. 

11. Device according to any of claims 3-10, whereby the device is provided with a con- 
trolling unit for processing a detection signal of the sensor member into a controlling 
signal for the planting unit for placing plant matter at its intended position onto or 
in the bed. 

12. Device according to any of the preceding claims, whereby the device is provided 
with a cutting unit for separating amongst the plant matter into plants or slips hav- 
ing separate clods. 

13. Device according to claim 12, whereby the cutting unit is provided with first cutting 
means for cutting the plant matter which is to be placed, in a first direction and with 
second cutting means for cutting in a second direction which intersects the first di- 
rection, into plants or slips having separate clods. 

14. Device according to claim 13, whereby the first cutting means for cutting the plant 
matter in the first direction comprise a number of blades which are mounted spaced 
apart on an axis, preferably a spindle axis, whereby the mutual spacing between the 
blades preferably have a step-less or continuous adjustability. 

15. Device according to any of claims 12-14, whereby the device is provided with a con- 
veyor belt for conveying the plant matter which is to be cut to the cutting unit. 

16. Device according to any of claims 12-15, whereby the device is provided with a 
buffering unit between the cutting unit and the planting unit for temporarily accu- 
mulating the plants or slips having separate clods which come from the cutting unit. 

17. Device according to claim 16, whereby the device is provided with a controlling unit 
for processing a detection signal from the sensor member into a controlling signal 
for the planting unit for moving, on the basis of this controlling signal, the plants or 
slips having separate clods which come from the cutting unit to the buffering unit 
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and placing the plants or slips having separate clods which have been cut loose from 
there at their intended positions on or in the bed. 



5 



18. Device according to any of the preceding claims, whereby the device is provided 
with a driveable frame having a level-controlling system. 
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